This study examines 4-year-olds' ability to search and find a missing object, a complex problem-solving task dependent on remembering events, logically deducing the possible subset of hiding places, and implementing situation-dependent search strategies. Sixty-four children recruited from two day care centers in a small midwestern city searched for a lost object on two occasions. On the first occdsion, half of the children searched a three dimensional table -t'p model for a missing item after watching a sequence in which a puppet lost the item. The other children searched under naturalistic conditions, looking in a familiar environment for an object that had been lost while they put away rpme toys. Half the children were questioned about their search behaviors, after which all children participated in the second search task--a table-top search. In the first task, more searches took place in locations bounded by the last place the object was seen and the first place in which it was discovered missing if children searched in the naturalistic rather than the table top condition. In the second task, children searched the "critical area" more often if they were queried about their search behavior in the first task or if they searched intially in the naturalistic task. The results are discussed in terms of factors affecting the development of problem-solving competence. Three pages of references and tables of data are included. (DR) *********************************************************************** * Reproductions supplied by EDRS are the best that can be made * * from the original document. * *********************************************************************** The work upon which c.his publication is based was lerformed pursuant to Grants HD 05951, 06964, and 15808 from th' Institute of Child Health and Human Development and Contract No. 400-81-0030 of the National Institute of Education. It does not, however, necessarily reflect the views of these agencies. We would lib. to thank Renee Baillargecn, Judy DeLoache, Robbi Ferrara, and Lynne Webber for making comments on earlier drafts of this paper.
2
Abstract Four-year-olds searched for a lost object on two occasions. On the first occasion, half the children searched a three dimensional table-top model for a missing item after watching a sequence of events in which a doll lost the item; the rest of the children searched under naturalistic conditions, looking for an object that had been lost while they tidied away some toys. Half the children were then questioned about their search behaviors, following which all children participated in the second search task--a table-top search task. For the first task, more searches were in the "critical area (those locations bounded by the last place the item was seen and the first place it was found to be missing) if children searched in the naturalistic rather than the table-top condition. In the second task, children searched in the "critical area" more often if they were queried about their search behavior in the first task, or if they had searched initially in the naturalistic task. The results are discussed in terms of factors affecting the development of problem solving competence, 3 Remembering the Right Locations:
Factors Affecting Young Children's Logical Search Ability Searching efficiently for a missing object is a complex problem solving endeavor, dependent upon coordinating the memory of events, the logical deduction of the possible sub-set of hiding places, and the implementation of situation-dependent search strategies.
If an adult misplaces an object but is uncertain oc its exact whereabouts, his or her search will typically be confined to a critical area bounded by the point at which the object was last seen ane the point at vhich it was first discovered to be missing. Restricting search to tne critical area is an important skill because it reflects the ability to infer logically those locations that define the necessary and sufficent search area. Young children's ability to use such inference skills and restrict their search to the critical area appears to be affected by the nature of the search problem however.
In so-caller' naturalistic contexts where children visit a series of locations in a familiar environment and lose an object en route (e.g., a camera) preschoolers exhibit good logical search ability and frequently look for the lost object in the critical area (Anooshion, Hartman, & Scharf, 1982; Haake, Somerville, & Wellman, 1980; Wellman, Sometville, & Haake, 1979) . In contrast, when the search problem is described with the aid of a three Memory for Locations 4 dimensional table-top model, and the task is to identify where a puppet lost a once possessed object for example, 7-year-olds show poor logical search skills, frequently looking for the lost object outside of the critical area, and often in locations not visited (Drozdal & Flavell, 1975) .
There are, of course, many differences between the table-top and the naturalistic search environments that may account for the use of search skills in the two tasks. However, in the present research we are more interested in the fact that skill differences occur in tasks that have a similar underlying structure, than in the specific reasons for these differences.
Specifically, we are interested in when 4-year-olds would use in a table-top search task those search skills they putatively use to guide search activity in naturalistic environments.
One way of characterizing the skills used to locate missing objects is in terms of the distincticn between logical and pragmatic inference skills (Haake et al., 1980; Paris, 1978) . In using logical inferences, identifying the critical area as the necessary and sufficient area to search is not dependent on the search context but can be inferred logically from given information. In contrast, pragmatic inferences tend to be driven by real-world knowledge of likely hiding places and knowledge of object displacement (others move objects). Thus, drawing pragmatic inferences do not necessarily depend upon coordinating 5 given information whereas logical inferences do require such a synthesis.
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The decision to use either pragmatic or logical inferences may depend on the problem, or on a predisposition to search comprehensively or selectively (Wellman & Somerville, 1982) . If an economically efficient search is not required, comprehensive searching may occur. However, if search constraints are operating (e.g., only 3 locations may be searched), it is important to synthesize search-relevant information and Select locations which have the highest probability of yielding the missing object.
Restricting search to the critical area when search constraints are operating, then, is a useful index of the ability to coordinate search-relevant information; however, little is known about the development of this particular skill.
Generally, young children show a propensity to be strategic in situations where the task context is maximally supportive of cognitive activity (Brown & Reeve, in press ). Naturalistic search tasks presumably provide such support and allow the use of efficient search strategies; however, possessing logical search competence does not mean it will be used in all situations (e.g., in a table-top search task). Nascent cognitive skills are considered fragile, and may be "welded" to specific task contexts (Rozin, 1976 (Brown & Campione, 1984; Flavell, 1981) . Understanding when and how young children are able to access existing skills to solve new problems is an issue that lies at the heart of developmental theory.
Two findings suggest conditions qnder which preschool children may extend their use of logical search skills. Crisafi and Brown (in press) found that 4-year-olds, but not 2-or 3-year-olds were able to solve a "difficult" inferential reasoning problem if they had first solved an easier version of the same problem. This result is consistent with the view that learners can be induced to solve increasingly difficult problems by leading them gradually through an easy-to-difficult problem sequence (Zeaman & House, 1963) . Several other studies have shown that focussing young children on appropriate problem solving strategies by asking them task-relevant questions may facilitate problem solving success (Brown, Kane, & Echols, in press; Reeve, 1985a). Answering task-appropriate questions presumably helps children access appropriate problem solving routines that may be a precondition for their use in solving relevant problems (Brown, Bransford, Ferrara, & Campione, 1983;  Ericsson & Simon, 1980).
Both easy-to-hard problem sequencing and asking taskappropriate questions, then, appear to be mechanisms that can 7 facilitate access to problem solving routines that, in turn, may increase the probability of the accessed routine being used to solve a new problem. On the basis of these views, it would be expected that logical search behavior on a Drozdal and Flavell (1975) , would improve as a result of (a) practice on a different Design. The design was a 2 (First Task: Naturalistic, Table- The table-top model was constructed so that it was similar to the one used by Drozdal and Flavell (1975) .
In the naturalistic search condition the experimenter gathered the toys from the art table, put them into a large box, and gave children the toys one at a time so they could be deposited in their respective storage containers. The storage containers were of different sizes and colors so that they were easily discriminable from each other. Overall, there were 10 storage containers, 7 of which were used to store toys. The experimenter accompanied the child as each of seven toys were 9 stored in containers that were within reach but above a 4-year-old's eye level.
While the second toy was being stored, a sheet of stickers was "discovered" in that toy's container. The stickers were removed from the toy's container and the child was told that he or she would be given a sticker when all the toys had been stored; the stickers were then surreptitiously passed to a confederate.
The stickers were discovered missing while toy six was being stored; however, both toys six and seven were stored before the child was asked to search for the missing stickers.
In the table-top task(s) children were told a story about a toy doll who had, and then lost one of its possessions. The story line for each of the stories used in the study is presented in Table 1 . Pictures, corresponding to the event in the story, were affixed to each of seven boxes (rooms) as the action sequence of the story developed. The pictures measured 3" x 3"
and illustrated explicitly the events described in the story script (e.g., in Story 1 "Event 3," the picture showed Bert showing his toy truck to Grover). Overall, 10 boxes were placed on the table but, like the naturalistic search task, only 7 locations were used.
Insert Table 1 about here 10 After completing the initial search task, all children attempted to find a missing objct in a second task, which was always a table-top problem. For those children who received two table-top search problems the presentation order of the tasks were counterbalanced across subjects, and the event sequence described in the first and the second story started at opposite ends of the set of boxes.
In all search tasks the critical search area was defined by locations 2, 3, and 5. Location 1 was the first place visited, and lccations 6 and 7 were visited after the object was discovered missing. Further, location 4 was always an impossible hiding place. In the naturalistic task, location 4 was a pencil box which was too small to conceal the missing stickers; in the tabla-top stories the toy doll cl'A not enter the fourth room and, therefore, could not have lost anything in that room. Finally, three additional boxes ("rooms") or containers were never visited and served as memory distractors. For all search problems, the unused containers were placed slightly apart from the others--one at the beginning and the end of the sequence, and one above location 4 (thc impossible hiding place). The locations visited were always next to each other; that is, containers or boxes were arranged sequentially rather than in a random pattern.
After completing the first, and prior to the second search task, half of the children who had experienced either the naturalistic or the table-top tasks were asked questions about For all search problems, prior to searching for the lost object, children were asked to recall the order in which all the locations were visited. The purpose of assessing children's memory was to determine whether poor search occurred because children had not remembered the subset of possible hiding places.
In addition, children were told explicitly that they would only be allowed to search in three locations for the missing item.
The purpose of limiting to three the number of possible searches was to induce children to search selectively because Wellman and Somerville (1982) have suggested that young children have a tendency to search comprehensively. Further, all children were asked to think carefully about where they should search before beginning each of their three searches.
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Prior to a child searching, the experimenter said she thought the lost object was probably in one of the boxes/room the purpose of which was to emphasize the boxes/yooms as lib lj hiding places because, as neLoache and have she, , preschoolers often give plausible reasons for an object's disappearance when it is not in an expected location must have fallen down the back of the shelf). To minimize thi! problem for the second task, the missing object was "retri.eved" on the third search if the child's first two searches had been it the critical area and the third search looked ix._ 'r would be also. OthErwise, the experim ter "found" the pu...-in-item in r.
critical area search location that had not been searched.
children could not see into the "rooms," they were instructed to search for the lost object by feeling with their hands. Finally, to be consistent with the procedures of the naturalistic task, in the tabletop tasks children were also promised a sticker if they found the lost object.
Results
Preliminary inspection of the data showed that, irrespective of condition, children had little difficulty recalling accurately tt.e order in which the locations were visited. In the tabletop search tasks, only S of 92 overall recall attempts were less than perfect; and in the natural task, 4 out of 30 recall attempts were in error. Initial analyses also showed that the correlations between a child's ape and his or her search 13 performance in any of the conditions were not statistically different from zero. These data, then, show that neither the ability to remember the order in which locations were visited nor a child's age affected search performance.
The purpose of the main analysis was to determine whether the frequency of searches in the critical area of a Table 3 shows the mean .:ember of searches in the critical area. Children who searched first to a naturalistic task searched in the critical area of the second task more frequently than those gho searched first in a table-top task, F(1,57) = 4 85, 2 < .05. Further, children who attempted to answer taskrelated questions after the initial search task examined critical area locatiuns more often in the second task than those who were not asked questions, F(1,57) = 8.14, 2 < .01. The interaction between the type of initial task and whether children were asked -,uestions was not statistically reliable, F < 1. These data are consistent with the view that attempts to answer context-relevant questions, and the solution of easy problems prior to attempting a related but more difficult one, increases the likelihood of solving the latter problem.
Insert Table 3 places for the lost object, then it would be expected that 30% of all three searches would be in the critical area by chance alone (3/10 of the 3 searches). However, from an inspection of Table   2 , it Is evident that children in the naturalistic task did not regard the impossible location (location 4) as a possible hiding place; accordingly it was necessary to select a more stringent criterion for chance responding for this group (3/9 or 33% of the 3 searches).
To compare performance on the first and the second search problems, the two initial search groups were subdivided into two further groups on the basis of the four second search problem groups (i.e., nature of first search task, and whether children were asked questions). Children who searched first in the naturalistic condition examined critical area locations at an Mere exposure to a previous table-top task did not lead to an increase in logical search behavior on a second table-top task, with children searching in non-critical locations as often as in critical area locations. These results provide support for two interrelated conclusions. First, the skills required for logical search do not appear to be "welded" to specific search contexts.
Second, inducing access to logical search skills, either through easy-to-hard problem sequencing or by asking logical searchrelevant questions, can lead to the accessed skills being used in contexts where they would not otherwise be used. These results, then, are consistent with previous research, but go beyond them in showing how logical search skills might develop.
Before considering this interpretation, one aspect of the current study needs comment. One goal of previous research has been to shiw that critical area searching is due to the use of logical seal_h skills rather than the use of spatial-associative search strategies (Anooshian et al., 1982; Haake et al., 1980) ; that is, due to logical inference behaviors rather than strategies in which search is directed toward locations associated with the missing object (locations 1 and 2 in the present study). It is difficult to dissentangle the two types of strategy-use in this and other studies because children who search the location where the object was last seen (location 2), could be using either logical search or spatial-associative strategies. Nevertheless, it could be argued that the number of searches in locations 1 and 2 in the naturalistic task reflects the use of spatial-associative search strategies (see Table 2 ).
However, this interpretation is unlikely because of the high number of searches in critical area locations (locations 2, 3, and 5). The results of the present and previous research, then, provide converging evidence that preschooler's critical area searches are guided by logical search strategies and are not an artifact of spatial -associative search strategies.
Under some conditions children searched in the critical area more often than outside of it. This finding could be interpreted in one of two ways. First, it implies that in attempting to locate the missing object children were able to synthesize search-relevant information some of the time. Second, it could also imply that they interpreted their inferences probabilistically rather than absolutely, and saw the critical area as the likely, but not the only place to search. The second position is similar to saying that young children used pragmatic (probabilistic) rather than logical (absolute) inferences in guiding their search.
These two explanations need not be mutually exclusive.
It seems likely that a pragmatic search mode may come into operation when the processing demands of the task are too high to allow the integration of information necessary for logical search. This account may explain why more of the first searches were in the critical area than the second or third searches. The information processing load increases after the first search because both task-relevant information has to be remembered, as well as the locations searched and those yet to be searched. In such circumstances, a pragmatic search mode may be adopted by default.
This interpretation may also help explain why logical search is enhanced both by searching in a naturalistic task, and by prior 20 search-appropriate questions; in both instances, the processing load is reduced allowing logical search to operate.
How did the naturalistic task facilitate logical search activity? Several researchers (Brown & Reeve, in press; Gelman, 1978; Reeve, 1985b) have argued that so-called naturalistic tasks provide a supportive scaffold for cognitive activity. According to this view, strategic skills first emerge in the context of day-to-day meaningful activities where the cognitive demands for problem solving have been reduced to a mimimum. It seems likely that the activity of searching in the naturalistic task served a priming function for the later formal task; that is, relevant search strategies had been accessed and mapped onto the subsequent search problem.
Asking search-relevant questions about the initial search task resulted in an increased number of searches in the critical area in the second table-top task. This finding is consistent with other research on the effect of questioning on young children's reasoning abilities (Brown et al., in press; Reeve, 1985a) . What cognitive function does question-asking serve? It has been argued that attempts to answer task-appropriate queries lead to the placement of problem solving routines in working memory, making them available for use (Ericcson & Simon, 1380) . As young children typically possess poor planning skills, and often fail to access required problem solving information (Brown et al., 1983) , answering queries may help them overcome this limitation.
However, further research is necessary if we are to understand fully the role of questioning in facilitating problem solving.
Two issues in particular need to be examined. Second, in the current study, the ability of children to provide adequate answers to questions seemed less important to effective search behavior than the thought processes invoked by the questions. The facilitating effect of the questions was observed independent of the "difficulty" of the first search task.
It seems likely that the level of problem difficulty needs to be within a child's "bandwidth of competence" (Brown & Reeve, in press) for questioning to be of benefit in facilitating performance on a subsequent task. However, the relation between task difficulty, questions, and problem solving performance needs to be thoroughly investigated.
The current research, then, extends our knowledge of young children's logical search ability in showing that these skills Then Bert went to Big Bird's room. When he got there, he noticed that he did not have hls new truck any more. Event 8. He ran into the last room of the house to find someone to help him find his new truck. Event 9.
Then Bert came out of the end of the house without his truck.
Story 2 -Snoopy and his Suitcase Event 1. Here is Snoopy in front of his house. He has his suitcase with him.
Snoopy is going on vacation, but first he is going to go through the house and say good-bye to his friends. Event 2. Snoopy carried his suitcase into Charlie Brown's room to say good-bye. Event 3.
Then he went into Sally's room to say he was going, and show her his heavy suitcase. Event 4. Then he went into Lucy's room. Event 5.
Snoopy then went to Pig-pen's door, but the door had just been painted so he didn't go in. Event 6.
Instead, he went to Linus's room. Event 7. Then he went into Peppermint Patty's room, but when he got there, he noticed he didn't have his suitcase anymore. Event 8. He ran through the last room of the house to get someone to help him find his suitcase. Event 9. Then Snoopy appeared out of the end of the house without his suitcase.
Note. In both stories children saw the referent object carried into, but not out of the house; and Events 2 through 8 correspond to rooms 1 through 7 in the natural task. Table 2 Frequency Each Location was Zqamined for the Thrae Searches Note.
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Locations 2, 3, and 5, constitute the critical search area; locations 6, and 7 were visited after the object was discovered missing; location 1 was visited with the object; and X location(s) were never visited (n=3). Table 3 Mean Number of Searches in the Critical Area in Task 2 Initial Task Questioned Natural. 
